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@ Collagen gathering apparatus. 

@ A collagen gathering apparatus Including a fat 
tissue crusher (10) having a cannula which is in- 
serted in a fat tissue to crush the fat tissue by an 
ultrasonic oscillation, a sucker having a suction pipe 
(21) and a vacuum pump (45) for sucking the fat 
tissue crushed by the crusher, and a collector (50) 
which is connected to the suction pipe (41) of the 
sucker and which has a filter (52) for separating the 
fat tissue into a collagen and a liquid component. 



Fig. 1 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an apparatus 
for gathering collagen, and more precisely, it re- 
lates to an apparatus for crushing and sucking a fat 
tissue and separating it into collagen and liquid 
connponent. 

2. Description of Related Art 

For instance, in order to rennove depressions, 
such as senile wrinkles or scars in a cosmetic 
surgery, it is known to directly inject collagen into 
his or her skin, using an injector, so that the 
depressions can be flattened. The collagen is 
made of fibrous protein which is a main component 
of a combined tissue which makes up a bone or 
skin, etc. 

In a conventional cosmetic surgery, collagen is 
usually extracted from a cowhide and refined. How- 
ever, there is a possibility of an occurrence of an 
allergic reaction due to heterogeneousness of the 
collagen (protein) from the human body. 

To eliminate the problem with the allergic reac- 
tion, the inventors of the present invention have 
focused on the recent cosmetic surgery in which 
the fat is extracted from the buttocks or the belly 
and have proposed in Japanese patent Application 
No. 2-118016 that the collagen is extracted from 
the extracted fat and injected into his or her own 
skin. The collagen which is extracted from his or 
her own fat tissue is free from the allergic reaction 
due to heterogeneous protein. 

In a conventional method for extracting the fat 
from the human body, a hollow tubular cannula is 
inserted into a subcutaneous tissue and is moved 
in the subcutaneous tissue to scrape the fat which 
is then sucked outward by a suction pump or the 
like through a passage formed in the cannula. 

However, in the known method, there are 
drawbacks as follows: 

(a) it is necessary for an operator to carefully 
and troublesomely move the cannula in the sub- 
cutaneous tissue which is mechanically crushed 
or destroyed by the cannula to scrape the fat 
from the subcutaneous tissue; 

(b) it is difficult to precisely scrape the fat at a 
predetermined portion of the subcutaneous tis- 
sue by the cannula which is manually moved by 
an operator, thus resulting in a decrease in 
scientific reliability; 

(c) there is a large possibility that a soft tissue 
other than fat can be injured by the movement 
of the cannula upon scraping the fat; and, 

(d) it is particularly difficult to control the bleed- 
ing from an cannula insertion portion of the 



human body and the soft tissue, injured by the 
cannula. 

The primary object of the present invention is 
to eliminate the drawbacks mentioned above by 

5 providing a collagen gathering apparatus in which 
the fat can be effectively extracted from the human 
body and the collagen can be simply and effec- 
tively separated from the fat thus extracted. 

Another object of the present invention is to 

10 provide a collagen gathering apparatus in which the 
fat can be precisely and simply taken out from a 
predetermined portion of the subcutaneous tissue 
by an operator to prevent the soft tissue other than 
the fat from being injured and to extremely de- 

75 crease the bleeding. 

SUMMARY OF THE INVENTION 

To achieve the object of the present invention 
20 as mentioned above, there is provided a collagen 
gathering apparatus comprising a fat tissue crusher 
having a cannula which is inserted in a fat tissue to 
crush the fat tissue by an ultrasonic oscillation, a 
sucker having a suction pipe and a vacuum pump 
25 for sucking the fat tissue crushed by the crusher, 
and a collagen collector which is connected to the 
suction pipe of the sucker and which has a filter for 
separating the fat tissue into a collagen and a liquid 
component. 

30 

Brief Description of the Drawings 

The invention will be described below in detail 
with reference to the accompanying drawings, in 
35 which: 

Figure 1 is a partially sectioned side elevational 
view of a collagen gathering apparatus accord- 
ing to an aspect of the present invention; 
Fig. 2 is a schematic bottom view of a tip and 
40 an outer tube of a collagen gathering apparatus 
shown in Fig. 1 ; 

Fig. 3 is a sectional view of a collector accord- 
ing to a first embodiment of the present inven- 
tion; and, 

45 Fig. 4 is a sectional view of a collector accord- 
ing to another embodiment of the present inven- 
tion. 

DESCRIPTION OF THE PREFERRED EMBODI- 
50 MENTS 

As can be seen from Fig. 1, the collagen 
gathering apparatus of the present invention ba- 
sically includes a fat tissue crusher 10, a sucker 40 
55 and a collector 50. 

The fat tissue crusher 10 has a cannula 20 
which is comprised of a tip 20 and a hand piece 30 
integral therewith. The tip 20 has a tubular body 21 
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of metal, such as titanium. The tip 20 is provided 
with a rounded front end 22 and sucking openings 
23, 23 on the lower surface of the tube in the 
vicinity of the front end 22, as can be seen in Fig. 
2. The tubular body 21 defines therein a suction 
passage 24 of the collagen which is crushed and 
extracted. In the illustrated embodiment, the tip 20 
has 5 mm diameter and about 500 mm length. 

The tip 20 is slidably inserted and supported in 
an outer tube 60. The outer tube 60 is made of 
light plastics having a high heat-resistance, such as 
fluoroplastics or the like. The outer tube 60 is 
comprised of a tubular body 61 which is inserted in 
the subcutaneous tissue and a grip portion 62 
which is held by an operator. 

The tubular body 61 protects the soft tissue 
from the movement of the tip 20 and heat due to 
the ultrasonic oscillation. The tubular body 61 also 
contributes to a precise removal of a predeter- 
mined fat tissue from the human body. The front 
end 63 of the tubular body 61 is rounded to pre- 
vent the skin and the subcutaneous tissue from 
being injured upon insertion of the tubular body. 
The tubular body 61 is provided on the lower 
surface thereof with an appropriate number of 
sucking openings 64 aligned along the length 
thereof, as shown in Fig. 2. Numeral 65 designates 
reinforcing bridge portions between the sucking 
openings 64. In the illustrated embodiment, the 
tubular body 61 has 10 mm diameter and about 
340 mm length. 

As can be seen in Fig. 1, the tubular body 61 
is provided on its base end with a water supplying 
port 66 through which a coolant is fed from a 
coolant source 67 into the tubular body 61 to cool 
the heat produced in the tip 20, in accordance with 
need. The coolant is sucked together with the 
crushed fat. For example, a balanced saline solu- 
tion or the like can be used as a coolant. 

The tubular body 61 is screwed in and con- 
nected to the front end of the grip 62. The whole 
length of the outer tube 60 having the grip 62 and 
the tubular body 61 attached to the grip 62 is 
substantially equal to or slightly longer than the 
length of the tip 20. 

The hand piece 30 is held by an operator to 
manually actuate the apparatus. The tip 20 is de- 
tachably connected to the front end of the hand 
piece 30. The hand piece 30 has an oscillation 
generating portion 31 and a suction passage 35. 

The oscillation generating portion 31 is con- 
nected to a ultrasonic oscillator 32, so that the 
electric energy from the oscillator 32 is converted 
to the ultrasonic oscillation which is then transmit- 
ted to the tip 20 attached to the hand piece 30. 

For instance, in the illustrated embodiment, the 
oscillation generating portion 31 generates the ul- 
trasonic oscillation of 300 u m amplitude and 



24000/sec frequency. 

The ultrasonic oscillator 32 supplies the oscilla- 
tion generating portion 31 of the hand piece 30 
with electric energy which can be converted to the 

5 ultrasonic oscillation. In the illustrated embodiment, 
the ultrasonic oscillator 32 has an electrostrictive 
strain vibrator PZT of 24 kHZ of frequency of 
vibration and 100 W of maximum output. 

The suction passage 35 is connected at its 

10 front end to the suction passage 24 of the tip 20 
and at the rear end thereof to a front suction pipe 
41 of the sucker 40, respectively. Numeral 36 des- 
ignates a connecting portion of the suction pipe 41 . 
The sucker 40 has the front suction pipe 41 

75 and a rear suction pipe 42, and a vacuum pump 
45. The front suction pipe 41 is connected to the 
suction passage 35 of the hand piece 30, as men- 
tioned above, so that the crushed fat tissue sucked 
from the sucking openings 23 of the tip 20 is 

20 forcedly sucked into the collector 50 by the vacu- 
um pump 45 connected to the rear suction pipe 42. 

The collector 50 is located between the front 
and rear suction pipes 41 and 42 of the sucker 40, 
as shown in Fig. 3. The collector 50 has a body 

25 casing 51 and a filter 52 in the body casing 51. 
The crushed and sucked fat tissue is introduced in 
the body casing 51 and separated into the collagen 
K and the liquid component L by the filter 52. The 
filter 52 is held on and by a flange portion 55 of the 

30 body casing 51. The body casing 51 has an inlet 
port 56 connected to the front suction pipe 41 and 
an outlet port 57 connected to the vacuum pump 
45 through the rear suction pipe 42. 

The filter 52 has a filtering efficiency large 

35 enough to separate the collagen K of the fibrous 
component from the crushed fat tissue and can be 
realized, for example by a filtering film of polyester 
or nylon of about 100 ~ 500 u of opening diameter 
and 50 100 m. of wire diameter, used in a known 

40 blood transfusion instrument. 

The crushed fat tissue passing through the 
suction pipe 41 is rapidly separated into the liquid 
components L, such as water, oil, blood, lymph, 
etc., and the collagen K of fibrous component by 

45 the filter 52 of the collector 50. The liquid compo- 
nents L pass through the filter 52 and are collected 
in a reservoir 53 defined by the lower portion of the 
body casing 51 . The collagen K is collected on the 
filter 52. Numeral 59 designates a liquid discharg- 

50 ing port. 

Figure 4 shows a modified collector 70. In this 
embodiment, the crushed fat tissue passing 
through the suction pipe 41 is introduced into a 
tubular casing 71 through an inlet port 76, so that 

55 the collagen K is separated and collected from the 
fat tissue by the filter 72 provided at the outlet end 
(lower end) of the tubular casing 71. The liquid 
components past the filter 72 are collected in a 



3 



5 



EP 0 515 726 A1 



6 



reservoir (not shown) connected to the suction port 
77 of the tubular casing 71 . 

The collagen thus obtained can be directly 
used as an autocollagen to hinnself or herself. It is 
possible to freeze the collagen for a long preserva- 
tion, so that the frozen collagen can be defrosted to 
be used, in accordance with need. 

As can be understood from the foregoing, ac- 
cording to the present invention, the fat tissue is 
directly crushed by the ultrasonic oscillation of the 
fat tissue crusher, and is sucl<ed by the sucl<er, so 
that the collagen is separated fronn the fat tissue 
and collected in the collector. 

According to the invention, since the fat tissue 
is directly crushed by the ultrasonic oscillation of 
the crusher, the crushed fat is extracted as it were 
nnelted butter. Consequently, the collagen can be 
simply and easily separated and collected from the 
crushed and extracted fat tissue only by the filter 
without using a special separating apparatus, such 
as a centrifugal separator. 

Furthermore, according to the present inven- 
tion, since no mechanical crush or destruction of 
the fat tissue takes place, unlike the prior art, the 
bleeding can be controlled to be minimized. 

In addition, the labor of the operator can be 
largely decreased, and the fat tissue can be pre- 
cisely picked at a desired portion of the subcutane- 
ous tissue. 

Furthermore, since the intensity and frequency 
of the ultrasonic wave of the ultrasonic oscillator 
can be simply and easily controlled, the necessary 
ultrasonic oscillation can be easily obtained. 

Claims 



3. A collagen gathering apparatus according to 
claim 2, wherein said hand piece further com- 
prises an ultrasonic oscillation generating por- 
tion which transmits the ultrasonic oscillation to 

5 the tip. 

4. A collagen gathering apparatus according to 
claim 3, further comprising an ultrasonic os- 
cillation source connected to the ultrasonic os- 

10 dilation generating portion. 

5. A collagen gathering apparatus according to 

claim 2, further comprising an outer tube in 
which the tip can be slidably inserted and held. 

75 

6. A collagen gathering apparatus according to 
claim 5, wherein said outer tube is provided 
with at least one suction opening. 

20 7, A collagen gathering apparatus according to 
claim 4, wherein said suction pipe comprises a 
front suction pipe which is connected to the 
suction passages of the tip and hand piece 
and a rear suction pipe which is connected to 

25 the front suction pipe and the vacuum pump. 

8. A collagen gathering apparatus according to 
claim 7, wherein said collector is located be- 
tween the front and rear suction pipes. 

30 

9. A collagen gathering apparatus according to 

claim 8, further comprising a reservoir pro- 
vided in the collector, so that the liquid compo- 
nent separated from the fat tissue can be col- 
35 lected in the reservoir. 



1. A collagen gathering apparatus comprising: 

a fat tissue crusher having a cannula which 
is inserted in a fat tissue to crush the fat tissue 
by an ultrasonic oscillation; 4o 

a sucker having a suction pipe and a vacu- 
um pump for sucking the fat tissue crushed by 
the crusher; and, 

a collagen collector which is connected to 
the suction pipe of the sucker and which has a 45 
filter for separating the fat tissue into a col- 
lagen and a liquid component. 

2. A collagen gathering apparatus according to 
claim 1 , wherein said cannula comprises a tip 50 
having a tubular body which defines therein a 
suction passage and which has at least one 
suction opening at the front end of the tubular 
body, and a hand piece to which the tip is 
detachably connected and which has therein a 55 
suction passage which is connected to the 
suction passage of the tip. 



10. A collagen gathering apparatus according to 
claim 9, wherein the collagen separated from 
the fat tissue is collected by and on the filter. 

11. A collagen gathering apparatus according to 
claim 2, further comprising a cooler for cooling 
the tip. 

12. A collagen gathering apparatus comprising: 

an ultrasonic oscillation crushing means. 
Inserted in a fat tissue of a human body for 
crushing the fat tissue with an ultrasonic os- 
cillation; 

a sucking means for sucking the fat tissue 
thus crushed; 

a passage means for conveying the 
sucked fat tissue therethrough; 

a collecting means for collecting the fat 
tissue conveyed through the passage means; 
and, 

a separating means for separating a col- 
lagen from the collected fat tissue. 
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13. A collagen gathering apparatus according to 
clainn 12, further connprising an ultrasonic os- 
cillation generating nneans for generating the 
ultrasonic oscillation. 

14. A collagen gathering apparatus according to 
clainn 13, further connprising a cooling nneans 
for cooling the apparatus. 
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Fig. 2 




7 



EP 0 515 726 A1 





8 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcUlon NuBlMr 



EP 91 11 4583 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citadon of document with indication, where appropriate, 
of retevant passages 



EP-A-0 331 313 (T PARISI) 

* the whole document " 

EP-A-0 346 496 (SUMITOMO BAKELITE CY LTD) 

* page 5, line 8 - page 6, line 16 * 

* page 7, line 1 - line 7 * 

* page 10, Une 6 - line 11 * 

* figures 1-3 * 

US-A-4 710 162 (G JOHNSON) 

* column 1, line 61 - line 66; figures 1-3 

WD-Ar8 602 844 (STRYKER CORP.) 

* page 11, column 5 - page 13, column 4 * 

* figure 2 * 

US-A-4 834 703 (W DUBRUL) 



Relevant 
to daim 



1-4,7-14 
1-4,7-14 



1-4,7-14 
1,8-10 



CLASSIFICATION OF THE 

APPUCAnoN am. a.5 ) 



A61B17/22 
A61M1/00 



TECHNICAL FIELDS 
SEARCHED Out. C1.5 ) 



The present search report has been drawn up for ail daims 



A61B 
A61M 



Place •faMTch 


Ditc of fMBpMtoB ttf the seerdi 




THE HAGUE 


03 SEPTEMBER 1992 


VEREECKE A. 



CATEGORY OF CITED DOCUMENTS 

X : particulariy relevant if taken alone 

Y : particulariy relevant if combined with another 

document of the same categpiy 
A : tedinological background 
O : Don-writtca disdosure 
P : intermediate document 



T : theory or principle underlying the inventiott 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted in the application 
L : document dted for other reasons 



A : member of the same patent family, correspondtaig 



